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(57) Abstract: A guanidine com- 
pound which has a bi-aryl skeleton 
10 represented by the following general 

' ^8 formula (1): [wherein R 1 , R 2 and 

.2 y R 3 each independently represents 

p4 a hydrogen atom, a hydrocarbon 

group optionally having a 
substituent or a heterocyclic group 
optionally having a substituent, R 4 
to R 15 each independently represents 
a hydrogen atom, a hydrocarbon 
group optionally having a 
substituent, a heterocyclic group 
optionally having a substituent, a 
hydroxyl group, an alkoxy group 
== p!1 optionally having a substituent, an 

aryloxy group optionally having 
a substituent, an acyl group, an 

^= alkoxycarbonyl group optionally 

^= having a substituent, an aryloxycarbonyl group optionally having a substituent, a carbamoyl group optionally having a substituent, 
^ = an alkylthiocarbonyl group optionally having a substituent, an arylthiocarbonyl group optionally having a substituent, a carboxyl 
group, an alkylthio group optionally having a substituent, an arylthio group optionally having a substituent, an amino group or a 
substututed amino group, or a substituted silyl group, and in any combination of R 1 to R 15 , these substituents may together bind 
with each other to form a ring, and X 1 to X s each represents a carbon atom or a nitrogen atom, with the proviso that each of X 1 to X 8 
qq has no substituent when it is nitrogen]. The above guanidine compound is useful as a catalyst for a variety of asymmetric reactions. 
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£\ ^T/v^r/v^-JrJj/v^/vm, m&M&^Xh >ry — /v^^/v 

[0051] R 42 , R 43 RXfR 44 <Dft(D-^XT/^U^m&ftmi-%m&RXf, R 45 , R 46 ^U?R 4 
[0052] R 42 , R 43 S.rj?R 44 (D <D - o-eg^^^^bTV £l ^T/V^Uly^^y^ 

nm-tzM^ rxir 45 , R 4 *m^ 7 <Dft<D-^xm^%^x\^x^£\^T/v3c 
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[0053] 7^~J>V\f9*jA>&£LX tt^£tiJ^T<©.fc5fcfll3£ (13a) — (13d) 

Wk5] 




(13a) (13b) (13c) (13d) 

g#^y/v*xf^^ti^vj^^^i- 0 ) 

[0054] *fc. R 49 -R 55 (-*5(t?». gmS^^LT^ \£Mbfc*^ ©^S^WbTt £ 
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[0055] — )^(l)T^£;frM^^J3\ teftjjmXfeEfcteft<DXmz.£<>XW&X*% 
£ G \?1-7?^i?4^fa&^ir^k&m(Dm&.J. Am. Chem. Soc. 

, 2003, 125, 5139-5151X«#IB2001-48866^-^$B^(DfE<c^CT, 2, 

2'-fc^^h— /^(D^^^^hy^v^in^^^^^ii^K^-ehy^/^ti^ 
Mk6] 




-v ? ^0^b<fil-2O^*, £W£V<m— 10^ ft«r, y^7— /K 
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[oo56] Rs^nmn-2o°c-mmi^m(Dm>^<Dm(Dm^u&, 0*l<^2o-8o°c-c 

o 

bfrx%% 0 

[0057] *mm<D^#Mmtti3mjfcn, ^^^Mt^xu^v^it^mK, *mm<D 

fB-^(2) 
R 16 (C=Y)R 17 (2) 

xmtstizik&m^mfhfri, ^(2) ^<z)t^fLttj;v>^^isxfti 

gmX£#LTt>J;v^y— g^^^fb-ObJ;i>T 
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[oo58] mm<Dm^m^\mimmir^mmm^±K^fj:<t^i^(D^mM^^ir^t 

R i9 R 2o CHQ i (3) 

mm. mmm^m^xh^^mmmm. mmm^mvxh^^r/^^iym. y^mrn 
, T^jm, m&T^/m, m^^L-x-hx^r/^/^^-m, m^&mvxhx 

VNT y_ /V ^^^ 7^;H, m^^^XhX.\^T;v=i^^;v^;vm, 

^^&bi,xfeMm^tc£Dt£h(Dtfmifhti& 0 

[0059] — ^^(3)(D^-^^/^*5V^, m^-^^IXQ^b-Cfi, HammettMlJ^l^-C a 
, 2, ■^'OV^/V*^, 1, 3-v-^n^l^v^^O a , y 
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[0060] ^7>, jfcRateLTt*, ^7Wb*Wt^ afc***— hT^^Sr^b^b^ 

o 

[0061] ^K<DttflB^^#*P^^*5V>T, 1^3|Sf^b-CfflV>^tt§— ^(2)T^ 
Z.bhX»%Z> 0 

[0062] -^(3)^$ti?)«T-P^5IS^i-^b^^ffift{i, -^(2)-C^ 
^^frS-W^LT, 0. 5{£^/V— 20fgHE-/K 0*L<r±i. Ofg^/V~ 5. Ofg^/V 

— ( 1 ) •e/TS^Moftfflift, (2) -e^na^-a^ft ^*j-lto 
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[0063] Bafcmmtisxn, ra^m^-uei ^(Dxhtim^mm^m^ mx.&. n 

o^uy^fc^Mbk^g. ^rl^ *<7ir^ HrWy^ 

^ N xf^y^yn- /v^m^/vrc— -7^tKn:75*>\ 1, 4-^-^1^ 1 

[oo64] Rj&mmte. tiim-tzmnKz.*) &*tt>*t>W£z>&. ii^-ioo-ioo°c, #*l< 
spurns, i-r j&>£>Mfc5#, a^ii^M— iooi^m, 0* 

[0065] *3SMo^w^#JnSiStt, « , 0 -^gMfn^W^ *mw<v— USt^il 

R 23 R 24 C = CR 25 Q 2 (4) 
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«fcv NT/i^/i^^/waK^/^, g#*^#L-c^ «tv ^ry — /v7-jrjj/is7$^/vm, 
M^&iii^xh ^T/^dr/^^^-^/^^^/^K, g^^^b-ob «tv ^ry — 

xhx^^r/^^iym, gmx^rb-obj^ry-/^^^ m^M^vxhx 

[0066] £fc, R 23 -R 25 &tK> 2 ^S|^/&U ^^^f*^#^^UT, m^V^n-^ 
iiQ'o^itpi:, #(JxJ3\ ^hnS, ^T7S, T^;H, M#S^rL-ObJ^T 

^tbb(Dmti.xmn^mmi^fc.x^h(D^mifhri^o 

[0067] MmMtL,XfeMx-^ TfS-^(6) 

R 26 ZH (6) 
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znmmm^ mnm^x\tn^^Lxhx^mmm^Mu z& 
mmm^xttmnm^m-rm^. r 26 ^*^^, mmm^\^x%^mt^ 
mm. mm^^xhxv^mmmm, mmm^vxhxv^/m. r^nx 

o) 

7^y(HP(=o) (r 21 ) x«hop(r 21 ) ,R 21 «mm»#bTti:v^b7K*K 

2 2 

[0068] (6) "C^^ns^-a^^U-Ctt, T;v^—7vm, 7^;—>vWg<D5L 

?Z>i\&m£LX\^ ^T>ik~rW?J*, S/T^ttrVV^ v'7>'fti#©^Iv'7 
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tfc*:7>r^ fcKn^i^ (n-y^/V) ^T^^otKn^^T/V^/WN^^ig 
[0069] ^KO^^W^#*PSJ^^*5V>T. Mf*£LTfflV^W5 a , 0 -^ffrfttfb 

[0070] ^Rfofe*:m t Tx*ft5z.btfx*%z>&, mmxfeT/v^m^Tfe'&jfxrpxn? 

z.kkx%z> 0 

%— 50^e/v%, 0*L< tel^e/v%— 20^e/v%, £<9#?*L< te5^eA-%— io^e/v% 

[0071] SJ&^£LTte\ ^©-Cfc^Jf #tCftlJ|Stt*SlV ^ N 

(D^vnsikmkTkmm. m*.t£<<>'*>. -^mt->\ ^<7*>^ x-?*^ fz^. 
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^/knz— t/V, v^-Yy^afcW^— -7VK tert-^^/Vy^/V^— 7VK v?yhdf-iX3z 

^u^sfy^—sVi/^/v^—'Tsv, ThytFv??^, 1, l 
, s-vo^y^^c^— ^^^Tj^^y^/v^/k^^i/K^co^/v^^^KS^^ 3 

^(D^-^/v^T3Vynny^^(DyNn^V^^b^*m^^(fe>^o £*l£> 

[0072] ms&umz. ®Lmir%mmz-£<9 ^-r^hm^^K m^--ioo-ioo°c, 

[0073] *^<^^^Mb£0Ste, a, £ -^t&fttffcl^^ 
R 26 OOH (7) 

[0074] M,w-w^/^^i\:^mt\^x\^ mm^m, Mmm, tert-^/wn^ 
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[0075] *&m<Dtt^tf*i>'4kBLJ&te. 0*b<tt— «s:(i)-c^tt5^^»©3t^ 
%— 50^e/v%, 20^/v%, j:t)0*b< te5^/v%— io^/v% 

[oo76] Btj&m&bvxH:, Eifoicm^^ ^<Dx»&frimmcmmteM\ ^\ w%.&. n 

^?y N rc^w^Un— ;vi/^/v^— ?VK TYy^Vnyyiy, l, 1 

hwm&<* mkxm\^x^mvjstmm&^^xm\^x^&\ \ 

[0077] SJ^Mte, ®.mirZ>mmfc£V) g-f a»£>Mfc3#, ii^-80-80°C, 0£L<J2 
-50— 50 < C<©SEffl _ CfT5;i£tf s -C#5o 
HJS^K^. teffl**-510Cte:J:*> if^^MftS^, M^l^-80^W, 0£L 
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[0078] ^fl©^»»^V (9a) Xf* (9b) 

^L<te?£tt^^lB^ (3) -jHsSU) (D^T^v'Wb^^^^tt^ 



^/^m, M#S^LTt>iv>ry— /v^^/^^/v^, IIMfLt^)iv^ 
[0079] MlS^iTL-Ck £1 ^bfciff gmS^WLTt ^^SiS, 7^ 



JH 




(9a) 
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if >\ 4-^hnyy^y— /v N i-^hnyt 0 ny^^(D^hny{b 

rytert-yy>\ ry^^-ev, ^^ry^/v^v^— k i, i'-(t 

[0080] —^(3)^m^ti^t^tvxm^^mmvtcx^h(D^mifhti^o 
xi^^^u>hv<i^\^^>^mnwmsh^<D^m^^xh. &mzi&K 

[oo8i] #^tt*&T^5££a J -c#5tf*, ^*x«T7^v^<D^^tt^^-efr5 
[0082] R^mmti^x^ Eifoicm^^ ^(Dxhtim^mm^m^ mx.&, n 

ynnyyy, l, ynn/JvW^ Eifrffc^5g* o-^nn^yfyf 

^n^v^^TKitig. mf^yyy, ^i^y, -^y°yy. ^-yyy, ^#y. 
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mitt* m&xm v =:m^±mms.^^xm v ^xh £v \ 
[oo83] Biifcumfe, mm-r%mmz.£<9 s -r^bm^^, m^-ioo-5o°c, u 

< fe3mm—3ommx&% 0 
[0084] ^^^fcHJ^Mv\ ftttmmmzxvftmsmk&M&Mig-tzjTm^ 

&m (10) — JR^: (1) ^^T^^Wb^^3fe^tt#:^#^T^^§i 

^j^m?*^ ~~xm\<^bn%v^ik^bvxtt-^(io)xm£ti%. mm 
K£^xv>4Vh*&m±v5Z4k&m$mfbtiz> 0 

R2 8 R 29 CHp( = o)R 30 R 31 (iq) 

fornix, m&m*ftL-xh^^mk*mm, m^m^vxh^^mmmm, m 

o) 

[0085] fitfcgfc^L-Cb £1 \£Mb*if§£, fi&SSrWLTfc £V ^fStiitS, g^S^iTL 
^ mM^^Xh£.\^T/v^i/j]/v$i~/vm, mM^^Xh^^T;v^r;v 
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[0086] mrtB(D3fe^tt^^»M^^*5v>T, »^<it-m^:a)x^ti^t^ 

[0087] BtJ&ffi&tUXI*, KJ&fcH^fcv ^©-c*>tt«#H:ftiJlStt*lv ^ fllfcfcf, N 
(D/Nn^V^^bTK^, m^^^, ^MJ-^ ~rf#-y, 
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mitt* m^m\^xhr.mm±.mms.^^xm^^xhx\ \ 
[0088] Bifoumt. femirzmmzxQ&'rtiihmteztK jS^-5o-5o°c. &^<tz 
-30— 3o o c<Dm,mxn?z.b&x%% 0 

<fe3mm—i5m$x&% 0 

[0089] OT, ^Wlcit)^W^t)PjW^|ttMt-«^^|gri^^^J;oTISS$ 

[0090] (HJfe^Jl)^T=^^^(A)(D^ 
Wb8] 




^53£8&fc, (R)-3, 3'-t^(^^/V)-2, 2 , -tr^(^n^^/k)-l, l'-tf 
t7f/V(0. 3g, 0. 5mmol)^OTHF5mL^Px.fc 0 ^T—i^i^^ (O. 48g, 
5. Ommol) -Sr^fil (Amberlite IRA-400 (OH") „ 'MtHW : ^$/—/V) ^ 

ttfc<Dm2&ftmvti&. imoi/ijm&Mtto R^m^mt^u^xmm 
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'H-NMRCCDCl ) 8 :8. 00-7. 94 (8H, m) , 7. 65-7. 39(14H, m) , 7. 28 ( 

3 

2H, t, J = 7. 3Hz), 4. 77(2H, d, J=12. 7Hz), 3. 62(2H, d, J=12. 7Hz) 
[0091] (^»!)2-ll) 

iiM^i^r^iii-bT^To^wo^T^wb^ (b) - (k) ^mi^tc 0 

mMM2) ^T^J^t^-m (B) : I&^82% 
Mb9] 




'H-NMRCCDCl ) 8 :8. 07 (2H, s) , 8. 00-7. 65(10H, m) , 7. 63 (2H, d, J 

3 

= 8. 4Hz), 7. 56-7. 49 (8H, m) , 7. 33 (2H, dd, J = 6. 8, 8. 4Hz), 4. 88(2 
H, d, J=13. 0Hz), 3. 73 (2H, d, J=13. 0Hz) 

[0092] (mmm3) ^r^j>it^m{o-Mmso% 

Mfcio] 
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(0 CF 3 

'H-NMRCCDCl ) 8 :8. 00-7. 93(10H, m) , 7. 56 (2H, dd, J = 6. 8, 8. 1H 

3 

z), 7. 46 (2H, d, J = 6. 5Hz), 7. 36 (2H, dd, J = 6. 5, 8. 1Hz), 4. 62 (2H, d 
, J = 13. OHz), 3. 68 (2H, d, J=13. OHz) 
[0093] mMM4) ^^|^ll(D):W65% 
Wbll] 




'H-NMRCCDCl ) 8 :8. 02 (2H, s) , 7. 98 (2H, d, J = 8. 4Hz), 7. 73-7. 17 

3 

(24H, m), 4. 86 (2H, d, J=12. 4Hz), 3. 69 (2H, d, J = 12. 4Hz) 
[0094] mmm5) ^^^*(E):W80% 
Wkl2] 
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«> n-C 4 F 9 

'H-NMRCCDCl ) 8 :8. 02-7. 95 (8H, m) , 7. 85 (2H, s), 7. 60-7. 48 (m, 

3 

4H), 7. 38(2H, dd, J = 7. 3, 8. 6Hz), 4. 54(2H, d, J=12. 7Hz), 3. 67(2 
H, d, J=12. 7Hz) 
[0095] (HJfe0lj6) ^7^«i(F):W3% 



(F) t-Bu 

1 H-NMR(CDC1 ) 8 :7. 99(2H, s) , 7. 97(2H, d, J = 8. 9Hz), 7. 55-7. 48 

3 

(6H, m), 7. 34-7. 25 (6H, m) , 4. 74 (2H, d, J=13. 2Hz) , 3. 65 (2H, d, J 
= 13. 2Hz), 1. 37(36H, s) 

[0096] mmm) ^r^>^m(G)-Mm8i% 



Mki3] 




Mbi4] 
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Ph 




(G) Ph 

X H-NMR(CDC1 ) 8 :8. 09 (2H, s) , 7. 99 (2H, d, J = 7. 3Hz) , 7. 86 (2H, s 

3 

). 7. 75-7. 60(10H, m) , 7. 58-7. 32(20H, m), 4. 92 (2H, d, J=13. 2Hz 
), 3. 80 (2H, d, J=13. 2Hz) 
[0097] (MMms) ?T~i?^t&m(H)-Mm90% 



'H-NMRCCDCl ) 8 :7. 97(2H, d, J = 6. 8Hz), 7. 95 (2H, s), 7. 73 (4H, d 

3 

, J = 7. 8Hz), 7. 59-7. 51 (6H, m) , 7. 45(2H, d, J = 8. 1Hz) , 7. 34(2H, d 
d, J = 6. 8, 8. 1Hz), 4. 69(2H, d, J=13. OHz) , 3. 68(2H, d, J=13. OHz) 
[0098] mMM9) JfT^Jl/it&m (I) -M^72% 
Wbl6] 



Wbl5] 




(H) 
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TMS 
NH 




TMS 



1 H-NMR(CDC1 ) 8 :7. 96(2H, d, J = 6. 8Hz), 7. 95 (2H, s) , 7. 69 (2H, s) 

3 

, 7. 62(4H, s), 7. 54-7. 46(4H, m) , 7. 31(2H, d, J = 7. 3Hz), 4. 75(2H 
, br), 3. 66 (2H, d, J=13. 5Hz) , 0. 30(36H, s) 
[0099] mmmiO) ^T^^t^(j):U^64% 




'H-NMRCCDCl ) 5 :8. 16(8H, s), 8. 11 (2H, s) , 8. 01(2H, d, J = 8. 4Hz) 

3 

, 7. 91 (4H, s), 7. 84-7. 76 (6H, m) , 7. 59-7. 48 (4H, m) , 5. 03 (2H, br) 
, 3. 78 (2H, d, J=13. 5Hz) 

[oioo] mmmii) yr^^t&m (K) : ii3i^6o% 
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Wki8] 



F 




F 



'H-NMRCCDCl ) 8 :8. 03 (2H, s)7. 99(2H, d, J = 8. 1Hz), 7. 66 (6H, m) 

3 

, 7. 56-7. 48 (4H, m) , 7. 37-7. 32(10H, m) , 4. 87 (2H, br), 3. 75 (2H, 
d, J=13. 2Hz) 
[0101] TF^r— hnT/vK— /V££J^ (Henry^Jfc) 

Wbl9] 




tiflMT, mS^tl3-C#^tV7t^T^^^t;^(C) (7. 6mg, 0. Olmmol) 
X THF(1. OmL)^LtF^^XT/VT ? tK(20. 3 n L, 0. 20mmol) gr^PX., -40°C^ 
?fr*PU ^hn^^(108/iL, 2. Ommol) S*TUfc, Iff, 23B#ffiJ£#U lm 
ol/LGOi&^-^y— /l«&£fflV^MJ&£#lhU^ 3Cfclmol/L(Di£&£r 

=ihnT/WK— ^#M*^31. 7mg(0. 190mmoU 95%, 46%ee)#fc„ 
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z<Dh<D(Dmttffini-z (s) f*-efeofc 0 

yt¥m.&<7)$mte. WiW>?^ysfy~74— (Chiralcel OD-H, ^3f1^/lPA= 
90/10, (R)#:=15. 9min, (S)f£ = 20. 2min) "Cif o7i 0 

'H-NMRCCDCl ) 5 :7. 46-7. 33(5H, m), 5. 48(1H, ddd, J = 3. 2, 4. 1, 9 

3 

. 2Hz), 4. 62(1H, dd, J = 9. 2, 13. 5Hz), 4. 52(1H, dd, J = 3. 2, 13. 5Hz 
), 2. 78 (1H, d, J = 4. 1Hz) 
[0102] (^»!)13-28) ^^F^hnT/VK— /^Rfc 

v ^ , Ecjfcnm& m c Kx^xmmm i2tmm \^xn<> tc^^m 1 
dm 
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ZJl'T't KB : t KPy^tAJJl-ft K 
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[0103] (H»!|29-49) ^^hnT/VK— /VKJS (HenryHJ^) 
Wfc20] 



!^H 



OH 



OH 



cat. 



EtN0 0 



R s 



NO, 



NO, 



ant i 



syn 



I^CT, &f&b\sXm*<Oj&W<O^—i?lsfc&b(0. Olmmol), TH 
F(l. OmL)&U ? 7/l'7*tK(0. 20mmol) &UttjUfoMV^ ~ hn^^(108 » 2. 
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OmmoD&ffiTUfco ITI^ 23R#[I*1}f#U lmol/L<Di«-^/— 

fc 0 i:^EeS.U ? 3fe^*fiS<?5S!lS}*, : K^t2^h^77>r— (Chiralcel AD-H, 
-^r1^>V / IPA=95/5. anti: (S, R)#:=14. 8min. (R, S){£=17. 3min, sy 
n:(f)# = 20. 8min, (b)#:=23. 8min)-e^Tofc 0 

antift: : 'H-NMR (CDC1 ) 8 :7. 44-7. 32(5H, m) , 5. 41(1H, dd, J = 3. 2, 

3 

3. 5Hz), 4. 69 (1H, dq, J = 3. 5, 6. 8Hz), 2. 69 (1H, d, J = 3. 2Hz), 1. 41 
(3H, d, J = 6. 8Hz) 

syn^^H-NMRCCDCl ) 8 :7. 44-7. 32(5H, m), 5. 03(1H, dd, J = 3. 8, 8. 

3 

9Hz), 4. 80 (1H, dq, J = 8. 9, 6. 5Hz) , 

2. 56(1H, d, J = 3. 8Hz), 1. 32(3H, d, J = 6. 5Hz) 
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Wk2i] 




mttt^ttEti&m&tetimkLxu* <D*$m<n?T-i?i/i\&m (o. 01 

mmol)^;Vny(20. 8mg, 0. lmmol) £*t>S5t?\ OmL) \Z.WRlTZ> 

„ ^ia-ciaaft>fb*3(i*(30wt%, 21 ^l, o. 2mmoi) &M&stwut$k. wmtr 

#fc 0 3fefMS©iSl4t^Pvh^77^- (Chiralcel AD-H, -^M^/Et 
OH = 90/10, 1. O mL/min, (2R, 3S)=27. Omin, (2S, 3R)=35. 4min) 

'H-NMRCCDCl ) 8 :8. 02(2H, d, J = 7. 5Hz), 7. 63(1H, t, J = 7. 5Hz) , 7 

3 

. 49 (2H, t, J = 7. 5Hz), 7. 45-7. 35 (5H, m), 4. 30 (1H, d, J=l. 6Hz) , 4 
. 08 (1H, d, J = l. 6Hz) 

13 C-NMR(CDC1 ) 5 :193. 0, 135. 4, 133. 9, 129. 0, 128. 8, 128. 7, 128 

3 

. 2, 125. 7, 60. 9, 59. 3 

13*3] 
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[0105] (H«!j65) ^^^/M^SJfc 
Wb22] 




*#^^Atvfc^J^^^^i3-^hn^l/^(14. 9mg, 0. lOmmol) ^Px.TH 
F(l. OmL) KmM-t&o OX^KlfcmJtM.. V^/V^rn*— h(58/z 0. 5mmol 
)^DX.S 0 #e>tbfc^R(e:ftfe^i:L-C^r^^>'>fb^C(3. 8mg. 0. 005mmol) 

)#^L-CSSlft(28. lmg.O. lOmmol, 21%ee)^#fc 0 
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yt^ffi&fDmfefeWfofv^hy^yj— (Chiralcel AD-H, — 3f1^/lPA = 9 
0/10, 1. 5mL/miru (S)=14. 6min x (R)=28. 7min) ~CfT ofc c 

[0106] *^BJ(D^T^v ? ^k^^^^^rT/VK-/VMSJS, ^^FW-{r/V#*PSJS*3J; 
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